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The 3 J u l y  1957 flare and t h e  associated.  type-IV 

r a d i o b u r s t  c o n s t i t u t e  two d i s t i n c t  e v e n t s :  t h e  first reached 

its maximum at 07 40 hours  UT, t h e  second,  which is a l s o  t h e  

most i n t e n s e  - a t  08 40 hours  UT. Th i s  s t r u c t u r e  c l e a r l y  

appe s on t h e  p i c t u r e s  obta ined  wi th  t h e  a i d  o f a s p e c t r o h e l i o -  

graph o f  t h e  Meudon Observatory [l], on t h e  l i g h t  curve de r ived  

from i t  (curve  I) and on t h e  r eco rd ing  a t  t h e  Nera r ad ioas t ro -  

nolllical s t a t i o n  of  t h e  i n t e n s i t y  of  t h e  s o l a r  emission i n  t h e  

frequency o f  2 980 mc/s (curve 2 ) .  

0 

Four hours  a f t e r  commencement of  t h i s  event  we were 

wi tnesses  of an unusual event  a t  the-Dumont d'TJrville s t a t i o n  

(geomagnetic coord ina tes :  230' 9' E ;  75O 6' S.) \. 

A t  t h i s  q o c h ,  t h e  s t a t i o n ' s  magnetographs a r e  i n  con- 

t i n o u s  ope ra t ion ,  t h e  ionosphere soundings a r e  conducted every 

hour on t h e  hour and a t  each q u a r t e r  of  t h e  hour before  and a f t e r ,  

* Note presented  by N .  Jean  Coulomb : Un Qvenement g6ophysique 
d 'un  type  nouveau liQ a 1 ' Q r u p t i o n  s o l a i r e  du 3 j u i l i e t  1957 e t  
observ6 a l a  S t a t i o n  antarct ic jue Dumont d '  Urv i l l e .  
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I n  s p i t e  of unfavorable  c i rcumstances,  a p h o t o e l e c t r i c  photo- 

meter was f i n a l l y  i n  ope ra t ion  on t h a t  day. The s k y  was uniform- 

l y  o v e r c a s t  and t h e  luminous i n t e n s i t y  o r i g i n a t i n g  from va r ious  

p a r t s  o f  t h e  sky w a s  t hus  i n t e g r a t e d .  

Curves 3 ,  4 and 5 ( see  F igure  next  page)  show the  a spec t  

of  t he  phenomenon observed a g a i n s t  t h e  sky ' s  l u a i n o u s  i n t e n s i t y  

(3914 
magnetic f i e l d  and t h e  lninimnum f requencyobervab le  by ionosphere 

soundings ,  whose i n c r e a s e  i s  c h a r a c t e r i s t i c  o f  t h e  i n c r e a s e  o f  

band o f  N g I N ) ,  t h e  North-South component of  t h e  geo- 

i o n i z a t i o n  i n  the  D-region. 

A t  11 43 h r s  UT t h e  i n t e n s i t y  of the  l i n e  3 914 1 bega.n 

t o  i n c r e a s e ,  being m u l t i p l i e d  8 t i m e s  i n  l e s s  thzn 5 minutes. 

A t  t h e  same t ime,  a s t r o n g  geomagnetic d i s tu rbance  took p l a c e ,  

e n t a i l i n g  a decrease  by 325 Y of  t h e  North-South component, and 

t h e r e  appeared an anomalous ionosphe r i c  absorp t ion .  A t  11 56 h r s  

t h e  luminous i n t e n s i t y  r e tu rned  t o  i t s  normal l e v e l  and t h e  magne- 

t i c  d i s tu rbance  disappeared a The minimum frequency w a s  s t i l l  h igh ,  

b u t  i t  r e tu rned  t o  i t s  i n i t i a l  value at 123.5 hours .  A new r ise  
s t a r t e d  on t h e  photometer a t  1 2 3 0 h o u r s  and a maximum of about 

20 t imes t h e  b a s i c  l e v e l  has  been reached a t  about 1 2 5 0 h o u r s .  

D i s rega rd ing  t h e  p o s s i b l e  s a t u r a t i o n  o f  t he  pho tomul t ip l i e r  and 

assuming t h e  emission d i s t r i b u t e d  uniforniLy about all t h e  sky  

t h i s  second maximum corresponds t o  an i n t e n s i t y  of  5 LO4 r a y l e i g h s ,  

va lue  only approached twice i n  t h e  course of  i n t e n s e  au ro rae ,  

d u r i n g  t h e  some 500 hours  of photometr ica l  obse rva t ions  obta ined  

i n  1957 a t  t h e  d ' U r v i l l e  s t a t i o n .  During t h e  same l a p s e  of  time 

t h e  North-South component decreased by 492r  and t h e  minimum f r e -  

quency reached 2.6 mc/s. 

The r e t u r n  t o  q u i e t  s t a t e  i s  e f f e c t e d  very r a p i d l y  and a t  

13 00 hours  611 abnormal man i fe s t a t ions  disappeared.  
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' 1, L i g h t  curve obtariied a f t e r  t h e  he l iograph  f i l m  
a t  t h e  Meudon Observatory.  . 

a t  t h e  Nera S t a t i o n .  
2, Measurement of  s o l a r  r a d i o e l e c t r i c  emission a t  2 980 mc/s 

3 .  Luminous i n t e n s i t y  of t h e  sky. 3 9 l k  i e m i s s i o n  of  N;. 

4. Rorth-South component of t h e  E a r t h ' s  magnetic f i e l d .  

5, Ionosphe r i ca l  abso rp t ion  ( f min i n  mc/s ), 

at  t h e  Dumont d t U r v i l l e  s t a t i o n ,  

S e n s i t i v i t y  : 9 y me (D. d l U r v i l l e  S t a t i o n )  

at Dumont d f  U r v i l l e  S t a t i o n ,  
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However, t he  

e s t a b l i s h e d  i t s e l f  at the  d ' U r v i l l e  s t a t i o n  and the  b lackout  r v a s  

t o t a l  through J u l y  4 at 08 00 hours  UT. F i n a l l y  two world sudden 

commencements took p l a c e  at  one hour  in t e rva l . ,  r e s p e c t i v e l y  on 

4 J u l y  at 23 42 hours ,and on t h e  5 t h  at 00 42 hours .  

The s i m i l i t u d e  of curves  concerning t h e  solar event  and 

those  r e g i s t e r e d  a t  d ' U r v i l l e ,  t h e  i d e n t i t y  of  time span between 

t h e  m a x i m a ,  t h e  r e l a t i v e  i n t e n s i t i e s  of  t hese  m a x i m a  l e a d  t o  b e l i e v e  

t h a t  a v e r g ; i n t e n s e  a r r i v a l  of  hard p a r t i c l e s  emi t t ed  by t h e  Sun du- 

r i n g  the  f l a r e  w a s  observed at t h e  d t U r v i l l e  s t a t i o n .  The narrow 

l o c a l i s a t i o n  of  t h i s  phenomenon is a s s e r t e d  by t h e  a u r o r d  and 

magnetic observ.at ions of  t h e  ne ighbor ing  s t a t i o n s  having shoved 

no th ing  exceptional. ,  

To  exp la in  the  whole of  obse rva t ions  i t  is s e e m  necessa ry  

t o  admit t h a t  an i n f e n s e  f l u x  of  s o l a r  p a r t i c l e s  was emi t ted  a t  

t h e  moment of t h e  two f l a r e  m a x i m a .  These p a r t i c l e s  have f r e e l y  

propagated between t h e  Sun and t h e  E a r t h ,  and, f o r  a def ined  energy 

range,  t hey  were focused by t h e  t e r r e s t r i a l  magnetic f i e l d  i n t o  one 

or s e v e r a l  narrowly-out l ined zones [27.  

The time of  Sun-Earth propagat ion  has  been of  4 h r s  2 2 5  m. 

which would correspond f o r  p a r t i c l e s  propagat ing  i n  a s t r a i g h t  l i n e  

and cons t an t  v e l o c i t y  t o  a speed 

having such speed could reach  n e i t h e r  t h e  L a t i t u d e  nor t h e  a l t i t u d e  

r equ i r ed  t o  e x p l a i n  t h e  o p t i c a l  and ionosphe r i c  e f f e c t s  observedb 

To t h e  c o n t r a r y ,  a flux of  pro tons  o f f e r s  s a t i s f a c t o r y  cha-racter i -  

s t i c s .  

V = 1 .O3 0 LO9 cm/s, E l e c t r o n s  

T h i s  h a s  been obvious ly  a phenomenon of  a new type ,  d i f f e -  

r i n g  namely from thoseproducing t h e  known e f f e c t s  des igna ted  as 

P.C.A. and P.C.G. c 3 ,  4, 5 ,  63. I n  p a r t i c u l a r  i t  is  f o r  t h e  f i r s t  

t ime ,  as far  as we know, t h a t  a magnetic d i s tu rbance  could have 
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been d i r e c t l y  a s c r i b e d  t o  s o l a r  pro ton  a r r i v a l .  The i n t e n s i t y  of 

p ro ton  bombardment r evea led  by o p t i c a l  obse rva t ions  and t h e  

narrow l o c a l i z a t i o n  of  t he  phenomenon may r ende r  account of 

t h a t  p e c i i l i a r i t y .  

G.  O l i v i e r i ,  E ,  Moutadian and M, P ick  of t h e  Heudon 

Observatory,  S. Gartron of Ionosphe r i c  Research Group and R ,  

S c h l i c h  of t h e  I n s t i t u t e  of Phys ic s  of t h e  Globe have a s s i s t e d  

us  

I. 

2. 

3 .  
4, 
15, 
6. 

i n  t h e  i n t e r p r e t a t i o n  o f  d a t a  presented  i n  t h i s  paper.  

* * *  THE END * + *  

T r a n s l a t e d  by A3TDRE L e  BRICHANT 

for t h e  

BBTIONAL AEXONAUTICX AND SPACE ADMINISTRATION 

29 Decelniber 1962 

R E F E R E N C E S  

M,D'AZAMBUJA, G ,  OLIVIERI ,  J ,  RAYROLE. J ,  Soc,Astron. Fr., p. 337 
Sept .  1957. 

T ,  ULSALL , J ,  Geophys . R e s I ,  66, No. 1 2 ,  ~ ~ 4 0 4 7 ,  1-961. 
E, LEINBAW e t  G ,  C. R E I D ,  I b i d , ,  64, p.1081, 1959 
E. P, SANDFORD,, Nature,  190, 73.245, 1961. 
E P. SANDFORD, Arc t i c  I n s  t .of No .America, Res .Pap .No .18 
G ,  'JKCLL. Comptes-Rendus, 254, ~ ~ 3 4 0 2 ,  1962. 

1961 

( Ionospher ic  Research Group o f  t he  I n s t i t u t e  
of  Astrophysics  ) 


